Autophagy anomalies in the diabetic myocardium.
The prominent occurrence of autophagy in fetal/neonatal myocardial tissue has been recognized for more than three decades as a key process in managing the period of perinatal nutrient deprivation. Fasting-induced autophagy has similarly been characterized as an expedient short-term cardiomyocyte response to nutrient restriction. Discerning how autophagy operates in the heart in disease contexts of substrate dysregulation is proving to be a much more complex challenge. Recent studies relating to insulin signaling and cardiac autophagy activation have provided new insights-and generated new contradictions. We highlight several anomalies and pose a number of questions, which emerge from these studies. How can myocardial autophagy induction be associated with both PtdIns3K-Akt activation (in ischemia) and suppression (in insulin resistance)? What is the explanation for the contrasting findings that myocardial autophagy is elevated in a murine model of type 2 diabetes, yet suppressed in the type 1 diabetic state? And finally, in the type 1 diabetic setting, what could be the basis for downregulated cardiac AMP-activated protein kinase (AMPK)-driven autophagic activity, when activation of this 'energy stress' kinase is usually integral to the cellular response to glucose deficit? We summarize and discuss these interesting ambiguities of myocardial autophagy regulation.